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INTRODUCTION 
The Great Crested Flycqtcher (Linnaeus) is a member of 
the family Tyrannidae. This neotropical migrant is the only 
rnyiarchid flycatcher that breeds in eastern North America 
(Bent 1942). Two subspecies are recognized. The larger, 
northern race, (Myiarchus crinitus boreus), breeds from 
southeastern Canada and Maine south to central Texas and 
east to central South Carolina. The southern form, (M. c. 
- -
crinitus), breeds from southeastern Louisiana east to 
southern South Carolina and south through Georgia and 
Florida (AOU 1957). This subspecies is a common breeding 
bird in central Florida. 
Like other myiarchid species, the Great Crested 
Flycatcher uses natural cavities, abandoned woodpecker 
holes, man-made boxes, and other darkened receptacles for 
nesting. This habit of using boxes allows one to observe 
nesting and to monitor nestling development with minimal 
disturbance to the birds. 
Besides Bendire's (1895) brief life history account of 
the Great Crested Flycatcher, other writings have been 
based on casual observations of the northern race. 
Gabrielson (1915) and Gillespie (1924) each studied a 
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nesting pair and made observations on nest construction, 
hunting techniques, and feeding habits. Mousley (1934) also 
observed a single nesting pair and reported on feeding 
times, prey items, and fledging. No literature was found 
which documented systematically nestling development. 
In the spring of 1979, I began a breeding biology study 
on the southern race, from nesting pairs using boxes, in 
central Florida. Data collected on nest construction, 
egg-laying, eggs, incubation, nestling development, 
nestling success, and . parental care of nestlings and 
fledglings were gathered. 
STUDY AREAS 
All field work was conducted at 4 central Florida 
locations within the St. Johns River drainage system 
(Fig.l). Site 1 was on the University of Central Florida 
(U.C.F.) campus in Orange County (T22S, R32E, Section 3). 
Site 2 was approximately 0.4 km north of the Little 
Econlockhatchee River in Seminole County (T21S, R31E, 
Section 36). Site 3 was at Lake Gem in Seminole County 
(T21S, R31E, Section 27). Site 4 was approximately 0.8 km 
southeast of Lake Ann in Seminole County (T21S, R30E, 
Section 34). 
Nest boxes at site 1 were placed in a variety of 
habitats. Some were in long-leaf pine (Pinus palustriq) and 
pond pine (_E. serotina) flatwoods. The long-leaf pines 
formed an open canopy, whereas the clustered pond pines 
form e d a c 1 o s e d can o p y . Both f 1 at woo d s ha d an u n d er s t o·r y 
predominately of saw palmetto (Serenoa repens). Some boxes 
were in sand pine <.!: clausa) scrub habitat where wild 
rosemary (Ceratiola ericoides), rusty fetterbush (Lyonia 
ferrugin~a), and tarflower (Befaria racemosa) were common. 
The remaining boxes were in a sandhill association where 
3 
turkey oak (Ouercu2 laevis) and long~leaf pine 
predominated. 
4 
Site 2 was in a sandhill complex adjacent to a bay head 
hammock. Site 3, located at Canterbury Retreat, included an 
abandoned citrus grove and oak-hardwood lakeside habitat. 
S i t e 4 was i n a r e s i d en t i a 1 d e v e· 1 op me n t a d j a c e n t t o a p on d 
cypress (Taxodium ascendens) head swamp. 
Soils of the study areas included St. Lucie, St. Johns, 
Rutledge, Blanton, and Leon fine-sand types (U.S. Dept. of 
Ag r i cu 1 tu r e 1 9 6 0 , . 1 9 6 6 ) • E 1 e v at ·i o n r an g e d f r om 1 5 t o 2 6 m 
above mean sea level. 
Average temperatures during the breeding season ranged 
from 18.8°C in March to 27;4°c in July. Spring days were 
usually clear and sunny with occasional rain. As the season 
progressed, afternoon thundershowers were rather frequent. 
MATERIALS AND METHODS 
I constructed the nest boxes from pine lumber 
1.27-cm-thick . The boxes were 18 x 20 x 28 cm with backs 
of 40 cm in height. Each lid was 20 x 20 cm and attached 
with hinges to allow access into the box. The boxes were 
painted with brown latex, supported at the bottom with "L" 
braces and nailed to trees. Boxes were placed at various 
heights and compass directions on different species of 
trees (Table 1). Boxes were checked biweekly with a 4.9 m 
aluminum extendible ladder. Daily visits to the nests were 
made after eggs hatched. 
Nestlings were weighed to the nearest 0.1 g on an Ohaus 
triple beam balance. The following measurements were taken 
on each nestling: (1) length of culmen from midnostril, (2) 
length of right, seventh primary, (3) length of chord, and 
(4) length of middle rectrix. All linear measurements were 
taken with calipers and read to the nearest 0.1 mm. 
Nestlings were marked on the tarsometatarsus with 
waterproof, colored markers for individual identification. 
When the nestlings became older, they were banded with U.S. 
Fish and Wildlife Service aluminum bands and plastic color 
bands. 
5 
6 
The sexes of the Great Crested Flycatcher have similar 
plumage, although the females are slightly duller in color 
than are the males (Bent 1942). Dissimilarities in body 
size and behavior allowed differentiation of the sexes in 
the field. Males are larger, more vocal, and erect their 
crests more often than the females. Norris and Johnston 
(1958) showed that adult males of the southern race 
averaged 7 g more than did females. 
RESULTS AND DISCUSSION 
Vocalizations. The clear, sharp morning "wheeps" marked 
the males' return to the breeding area from the wintering 
grounds. The birds called frequently from atop tree perches 
and were more likely heard than seen. These calls were 
produced throughout the breeeding season, but became less 
frequent after fledging of the young. By early August, few 
individuals were heard. 
Seven major vocalizations were recognized. The most 
diagnostic call of the Great Crested Flycatcher was a 
whistle-like "wheep" (Fig. 2). Bent (1942) described the 
call as "wheep" or "queep" and noted the call's great 
carrying power. It was produced throughout _all nesting 
activities. The call was given especially by the male 
during pair formation, copulation, nest-site location, nest 
building, and parental care of the young. A second call 
produced by the flycatcher was a rolling gurgling sound. 
Bent (1942) considered it to be a polysyllabic note given 
as a rattling cry of "crrreep" that was repeated rapidly. 
This blurred trill was given less frequently than was the 
"wheep". 
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A third call was a "rurr" sound given singly or in 
quick repetitions. The "rurr" was given during similar 
circumstances when the "wheep" was produced. Another call 
was the "huit" sound given singly or in repetitions. The 
functions of these gurgling sounds were not determined. 
The dawn song was reported by Nice (1928, 1931). She 
described this "morning twilight song" as being similar to 
that given by the Eastern Wood-Pewee (Contopus virens) but 
simpler. She described it as a low, continually repeated 
"wheeya." Taylor ( 1985) heard and . taped this song in 1985 
from the male of a nesting pair at site 4. He noted that 
the song usually began around 0600 (DST), lasting from 11 
to 30 min, and ended before sunrise. The male initiated the 
song during the nest construction period, about one week 
before the first egg was laid. The dawn song was produced 
regularly . until the nestlings were about half-grown. Only 
once was the song not heard from the male. This occurred on 
a gray, overcast morning after a heavy storm during the 
night. When the nestlings were 5-days-old, the male 
produced the song for only 11 min. This was the last time 
the song was heard from the male. 
Bill snappings were performed by both adults and 
nestlings. The adults produced the snaps in flight, while 
feeding, and when disturbed. The nestlings first bill 
snapped when handled at the age of 5 days. 
Young flycatchers emitted a · peep-like sound from the 
first day of hatching until they fledged. As the nestlings 
aged, the peeps became louder, being audible at 15 m from 
the nest box. 
Pair formation. The Great Crested Flycatcher is an 
early spring arriver in the central Florida area. My 
arrival dates for the species were as follows: 31 March 
1980, 23 March 1982, 4 April 1983, and 24 March 1984. 
Howell (1932) recorded early dates of 20 March 1928 at 
Orlando and 25 March 1907 at New Smyrna. 
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Males interacted with each other by physical combat and 
chases. Bent (1942) reported male-male confrontations to 
include midair clashes, dallies on the ground, grabbing 
with claws, and plucking of feathers with bills. Bendire 
(1895) reported fierce fighting for a mate with the males 
plucking tail feathers of the rival .. This, he reported, was 
to disfigure the opponent "so that he will not be looked 
upon with favor by the opposite sex." I never observed 
birds with missing tail feathers. Perched males did hold 
their rectrices spread wide. This position allowed the sun 
to radiate against the feathers, causing a bright reddish 
appearance that possibly aided in attracting unmated 
females. 
Nesting sites. Historically, this flycatcher was 
believed to be primarily a forest dweller. Bent (1942) 
stated that the bird "still shows a fondness for what 
· 10 
remnants of our forests that are left, though it seems to 
prefer the more open portions." In central Florida, the 
bird was observed at margins of clearings, edges of 
forests, around old field plots, in cypress bay heads, and 
in canopied forests. The species nested in boxes placed in 
open woodlands (9 times), dense canopied woodlots (twice), 
near an abandoned citrus grove (once), and in a residential 
area (once) (Table 1). 
As with most other myiarchids, the Great Crested 
Flycatcher tends to nest in natural wood cavities (Lanyon 
1975). However, this species has adapted to nesting in a 
variety of places other than natural tree cavities. These 
nesting sites include: in gutter pipes (Welsh 1884), in 
rotted fence posts and hollow logs (Dickinson 1901), under 
roof shingles (Williams 1919), in a hand pump (Gillespie 
1924), in tin cans (Bailey 1925), in deserted human 
dwellings (Howell 1932), in an old lard bucket (Bent 1942), 
in mailboxes and newspaper . cylinders (Sprunt 1954), and in 
birdhouses (Harrison 1975). 
My observations were obtained exclusively from birds 
using nest boxes. However, on 25 April 1983, I observed an 
adult flycatcher carry an unidentifiable article to a 
shielded, 4-m-high, neon light fixture. The flycatcher 
spent approximately 30 s at the light and was not observed 
for the next 15 min. Adults were not seen in the area for 
the following 4 days. On 29 April, I found a small amount 
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of dry grass and pine fascicles wedged in a corner between 
a light bulb and the overhead shield. No adults were seen 
or heard for the following 2 weeks and evidently the nest 
site was abandoned. The closen~ss of the nest to the light 
bulb and the species' habit of selecting nest sites of 
low-light intensities (Lanyon 1975) may have a ccounted for 
the desertion. 
Nest Building and the Nest 
The Great Crested Flycatcher nests in natural cavities 
ranging from 0.91 to 21 m above the ground, with most 
cavities varying between 3 to 6 m (Bent 1942, Harris~n 
1975). The 9 boxes occupied in my study ayeraged 2.92 m 
above the ground (ra~ge 2.40 to 3.42 ~).There was no 
pr e f er e n c e f o r or i e n ta t i o n O· f t he n e s t ho 1 e t o an y comp as s 
direction (X 2 ~ 2.57, df = 3, p < 0.05). Diameter at breast 
height (dbh) of trees with boxes utilized averaged 28.3 cm 
and ranged from 20.6 to 34.4 cm (Table 1). 
Tree species. I used 118 n·est boxes over a 6-year 
period. Of these, 73 (61%) were placed on (Pinus), 39 (33%) 
on (Quercus), and 6 (5%0) on (Nyssa), (Taxodium)', and 
(Prunus) (Table 1). For the 13 nesting attempts, the 
flycatchers used boxes attached to (Pinus) 12 times and 
qnce on a turkey oak, (Quercus laevis). Of the 12 (Pinus) 
at t em p t s , 8 we r e o.n 1 o n g -1 ea f p in e , ( L pa 1 u s tr i s ) ; 3 we r e 
. 12 
on pond pine, (..E_. serotina); and 1 was on a sand pine, 
(f_:clausa). 
Nest building. My earliest date for nest building was 
14 April. Most years' activities commenced by the third 
week of April, although a nest was found being built on 14 
May. Once nest construction began, it lasted from 9 to 14 
days. According to Forbush and May· ( 1925), nidification was 
dependent on the weather, with inclement conditions 
delaying nest completion up to 14 days. The bulk of the 
nest was usually built in . 2 or 3 days. Finer items, like 
feathers, were added during egg laying period and 
incubation. 
Both sexes participated in nest building, but the 
female did most of it. Nest construction in the Great 
Crested Flycatcher was typified by the following sequence 
of events. The male and female arrived at the nesting area 
." and perched. The female was generally in the lead and the ' 
male called several times. After a brief moment, the 
female entered the box, remaining 15 to 90 s to deposit and 
arrange the nesting material. The female would then exit 
and leave the area. The male either followed the female or 
remained perched. If the latter, the male called until the 
female returned. The time between visits varied from 45 
seconds to over 15 min. 
On .16 April 1982, I watched a pair of flycatchers for 
120 min building a nest in a sand pine scrub community. 
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Once, the female flew to the ground and picked up about 8, 
dried sand pine fasicles in her bill. After sorting through 
the fasicles, she chose 4 which were deposited into the 
nest box as the male watched from a nearby perch. Over the 
next 10 min the female made 6 trips to the box. Later, both 
sexes deposited · nest materials and in all observations sand 
pine fasicles were carried into the box. I checked the box 
which was 4 cm full and lined mostly with sand pine 
fasicles and a few dried leaves. 
Nest description. Two distinct layers comprised the 6 
nests I analyzed. The outer layer was thick and bulky, 
while the inner layer was of fine, tightly woven materials. 
Nesting material, . about 15 cm deep, filled the boxes up 
from the bottom. The nest cup was always located 
off-centered toward the back of the box. None of the nest 
boxes had nesting materials protruding from the entrance 
hole. 
The outer layer was built first; it comprised 70 - 80% 
of · the nest. Interlaced twigs, sticks, leaves, and pine 
fasicles, which became progressively shorter toward the 
center, were the primary components of the outer layer. 
Constituents of the outer layer were variable and depended 
upon the nearby habitat. Nests in pine woodlands were 
composed primarily of pine fasicles and dried leaves. The 
nest at site 4, a residential area, ·contained large amounts 
of lawn grass clippings and dried, ornamental shrub leaves. 
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The nest at site 2, near a bay head swamp, had a 
preponderance of sphagnum moss, which was not found in the 
other nests. 
Construction of the inner layer began while the outer 
layer was being built, . with work continuing on both layers 
until the nest was completed. The nest cup averaged 8.0 x 
4.5 cm. Palmetto (Serenoa repens) fibers, feathers, and fur 
were the main items used in the nest cup. Some nests had 
bits of shed snake skin, cellophane, mosses, and 
anemophilous seeds incorporated into this layer. A nest at 
site l contained a large quantity of opossum (Didelphis 
marsupialis) fur, presumably from a road kill. The fur 
covered the entire top of the nest and was placed in both 
outer and inner layers. Some of the eggs were obscured by 
the fur. The nearness of this nest box to a major highway 
again suggests the use of resources found within the 
proximity of the nest site. 
Materials comprising the nests were grouped into the 
following 3 categories: floristic, faunistic, and man-made. 
Floristic items included pistillate and staminate cones, 
fasicles, bark, and twigs of (Pinus); fronds, fibers, and 
stems of (Serenoa repens); dried leaves of (Quercus, 
Taxodium, Camphor), and other genera; rhizomes, blades, and 
seeds of grasses; leaves and seeds of (Tillandsia 
usenoides) and (.l.. recurvata); sphag·num moss; (Quercus) 
catkins; and miscellaneous twigs, roots, flowers, and 
· is 
seeds. The floristic components were always dead and dried, 
although Seeman (1905) found "green weeds" in a nest. 
Faunistic items included contour and flight feathers of 
various birds (e.g., Gallus, Quiscalus, Columba, 
Chordeiles, and Bubo); fur tufts from (Sciurus), 
Sylvilagus), and (Didelphis); regurgitated fur balls from a 
house cat; rodent fecal pellets; dried skin of (Ophisaurus) 
and shed snake skin from (Coluber), (Masticophis), and 
(Thamnophis); and open cockroach ootheca. Items from the 
flycatchers included egg shell fragments, dried fecal sacs 
of the young, and uneaten parts from prey items brought to 
the nest. Man-made items incorporated into the nests 
included cellophane, plastic sheeting and chips, string, 
newspaper, tissue paper, and fiberglass insulation. 
The use of shed snake skin has been mentioned by nearly 
every author of Great Crested Flycatcher nesting. I found 
snake skin in all 13 completed flycatcher nests. In some 
nests, the skin was incorporated into the egg cup and in 
other nests it was interwoven in the outer layer. The shed 
skin varied from 1 to over 25 cm in length. The skin never 
hung through the nest box hole to the outside. Bolles 
(1890) found a snake skin hanging out of a nesting cavity 
and was convinced that this was used as a "scarecrow" 
tactic to ward off predators. Debate about this material 
being an antipredator device remains unsettled. Suthard 
(1927) and Lowery (1974) have suggested that the Great 
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Crested Flycatcher is attracted to the brilliant appearance 
of the shed skins. They noted that shiny, celluloid and 
polyethylene pieces have been used by this species as 
nesting material. The use of plastics and other items like 
fur, newspaper, and shed snake skin may furnish resiliency 
and ventilation to the nest. 
Broods and renesting. This species has 1 brood per 
year (Bendire 1895, Mengel 1965, Sprunt and Chamberlain 
1970, and Potter et al. 1980). On 20 June 1984, I found 
flycatcher eggs in a box for the second time that season. 
Twenty-three days had passed since the last time I checked 
the box, the day after birds from the first clutch fledged. 
No nesting materials had been removed, but some raptor 
feathers were added to the egg cup. Positive proof of a 
double brood was not achieved because the adults were not 
banded. 
Multiple-year renesting and site fidelity for the Great 
Crested Flycatcher have been mentioned by Seeman (1905) and 
Middleton (1936). Middleton observed a marked pair of 
flycatchers in Pennslyvania to nest in boxes for 3 
consecutive years. Seeman assumed renesting in a unmarked 
pair, because they used the same log for 2 consecutive 
years. I observed similar events from a box near Lake 
Claire. This box had flycatcher clutches in 1981, 1982, and 
1984. On 4 April 1983, I found flying squirrels (Glaucomys 
volans) in the box, while flycatchers were calling in the 
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vicinity. I removed the squirrels and their nest, and 
erected another box about 50 m to the southwest. On 29 
April, I found a flycatcher nest and 1 egg in the new box. 
Then on 6 May, I found flying squirrels in this box and the 
squirrels had destroyed the flycatcher nest and egg. 
Although the adults were unhanded, nesting in the same area 
for 4 consecutive years indicates nest site fidelity. 
Eggs, Clutch Size, and Incubation 
Egg dates. Egg-laying commenced in late April and 
coP- ~ ued through midJune. Dates for completed clutches 
~ Le as follows: 28 April, 30 April, 1 May (2), 8 May, 9 
May, 14 May, 19 May, 20 May, and 20 June. 
The eggs. The eggs were oval and smoothed-grained with 
a slight gloss. The ground color was a creamy buff with 
longitudinal scratches and blotches which varied from dark 
purple and liver brown to black. These markings appeared to 
have been made by a fine pen. Most eggs I observed had 
pigment distributed evenly. Bendire (1895) noted that some 
eggs had markings concentrated about the larger end. On 14 
May 1984, I observed a clutch of 4 eggs which contained 2 
atypical eggs. The 2 eggs were pigmented almost exclusively 
around the larger end in a concentric ring approximately 5 
mm in width. The eggs did not hatch, but the other 2 of 
normal pigmentation produced young. Runt eggs were not 
found. 
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Bent (1942) measured 40 eggs of (Myiarchus £· crinitus) 
and noted no difference from the northern subspecies. His 
eggs averaged 22.4 x 17.6 mm, with 4 extremes of 23.8 x 
19.0 mm, 20.6 x 17.5 mm, and 21.4 x 15.9 mm. The 22 eggs I 
measured averaged 22.8 x 17.7 mm, with 4 extremes of 23.9 x 
19.0 mm, 20.9 x 16.8 mm, and 21.3 x 16.6 mm. 
Egg-laying. Bend ire ( 1895) reported that . one egg was 
deposited daily until the clutch was completed. My findings 
indicated the same pattern. On 16 May 1981, I found 1 egg 
in a nest box. The next day there were 2 eggs, and on the 
20th, the clutch of 5 eggs was complete. A similar sequence 
was observed in other nests. 
Adults were seen rarely at the nest during egg-laying. 
Those observed were usually female. The attending birds did 
not protest, but instead flew away quietly when the box was 
approached. 
Clutch Size, Eleven complete clutches in my study 
averaged 5.18 eggs and ranged from 4 to 6 eggs. Harrison 
(1975) gave clutch range as 4 to 8 with 6 being the most 
common and 5 occurring frequently. I observed 2 clutches of 
4 eggs, 5 clutches of 5 eggs, and 4 clutches of 6 eggs. 
Data on clutches segregated by months in which they were 
initiated are as follows: 1 clutch .of 5 .eggs and 3 clutches 
of 6 eggs in April, 2 clutches of 4 eggs, 3 clutches of 5 
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eggs, and 1 clutch of 6 eggs in May, and 1 clutch of 5 eggs 
in June. 
Incubation. Incubation was performed by the female. 
This agrees with Bendire's (1895) and Kendeigh's (1952) 
writings. Davis (1945) reported incubation patches in males 
of Brazilian tyrannids noting, however, that this condition 
varied within a genus. An adult, male Great Crested · 
Flycatcher caught and banded, on 6 June 1985 at site 4, had 
some defeatherization from the breast to the abdomen. Males 
were never seen incubating. In June 1949, Parkes (1953) 
collected an adult Great Crested Flycatcher in upstate New 
York. When the specimen was being prepared .as a study skin, 
Parkes noted it had a well-developed incubation patch. The 
abdominal apterium was free of down feathers and the skin 
was thickened and vascularized. This was the only citation 
found ref erring to incubation patches in male Great Crested 
Flycatchers. 
Bendire's (1895) remarks that. the incubating females 
were not close setters agrees with my observations. On most 
visits to the nest boxes, the birds were not present. It 
was presumed that the birds left prior to my arrival. Only 
once did I find an attending adult inside when I opened the 
box's lid. The sitting adult rapidly exited through the 
open roof. 
The incubation period. The incubation period was 
considered to be the time elapsed between laying of the 
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last egg and hatching of that egg. For 3 clutches of known 
dates of deposition, the incubation periods were 13 days, 
14 days, and 15 days. This agrees with Burns' (1915) 
findings of 13-15 days for this species. Gillespie (1924) 
reported that the male fed the incubating female. I never 
observed this behavior and Kendeigh (1952) wrote that this 
was probably uncommon in this species. 
Attentiveness and inattentiveness during the 
incubation period. The female Great Crested Flycatcher was 
observed incubating eggs for 19.0 h. Attentive and 
inattentive behaviors were recorded between the period when 
the last egg was laid to the first day of hatching. The 
female flycatcher began incubation on the day the fourth 
egg was laid. The next day, a fifth egg was laid and the 
clutch completed. Attentive per·iod~ · averaged 34.9 min and 
ranged from 10 to 70 min (Table 2). Attentive periods 
tended to be longer from morning to midafternoon. 
Inattentive periods averaged 20.2 min and ranged from eight 
to 35 min. Kendeigh (1952), reporting on a nesting pair, 
stated that the attentive rhythm was fairly slow with only 
25 attentive periods per day. He found that attentive 
periods averaged 21.3 min and that inattentive periods 
averaged 13.0 min. 
The female flycatcher made her first trip away from the 
eggs in the morning, on the average, ·at 0638 (DST) or about 
6 min after sunrise. On 15 May, the female entered the nest 
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box at 190 5 ( DST) , 6 4 min before sunset . Ken d e.i g h ( 19 5 2 ) 
found "that the female left the nest in the morning about 6 
min before sunset. He also stated that the species retired 
exception a 11 y ear 1 y in the even i .n gs , aver a.gin g 6 3 min 
before sunset. 
Nest temperatures were taken twice during incubation. 
On day 11 at 1400, the nest temperature was 35°C and the 
ambient temperature was 34°C. On day 12 at 1400, the nest 
0 was 34°C. temperature was 34 C and the ambient temperature 
Hatching and Development of the Nestlings 
Hatching. Asynchronous hatching occurs in the Great 
Crested Flycatcher. Lack (1954) theorized . that asynchronous 
hatching in birds was an immediate adj-ustment of clutch 
s i z e t o av a i 1 ab 1 e r e so u r c e s . H e s t .at e d . that the n es t 1 in g 
from the last hatched egg was the smallest and was 
out-competed by its larger siblings. During food shortage, 
the smallest nestling starved to death, the~eby reducing 
energy demands on the adults. I observed 4 clutches that 
did not have 100% fledging success (i.e., all hatched eggs 
produced f ledglin.gs). In 2 of these clutches, th·e youngest 
bird died. 
Hatching was completed usually in 2 days. Gillespie's 
(1924) 4 eggs hatched after 13 days pf incubation, with the 
fifth egg hatching · the next day. The following number of 
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eggs hatched on the first day (number hatched on first 
day/total number hatched): 21 May 1979 (5/6), 20 May 1980 
(4/5), 1 May 1981 (3/4), 10 May 1982 (2/3), 13 May 1982 
(2/6), 13 May 1983 (3/4), 14 May 1984 (6/6), 26 May 1984 
(1/2), and 30 May 1984 (1/5). The 30 May clutch was the 
only one that required 3 days for all eggs to hatch. 
Development of nestlings. The Great Crested 
Flycatcher's nestlings were altricial. At hatching, natal 
down was restricted to the capital, spinal, ventral, and 
humeral tracts. The down on the head formed a crown that 
was confined to the frontal, superciliary, and 
basioccipital regions. This arrangement left a bare, ovoid 
spot just anterior to the occipital region. The capital 
down was gray and about 0.4 cm in length. The gray down of 
the spinal tract occurred between the scapulae and extended 
posteriorly to the pygostyle. The ventral tract down was 
yellowish and about 0.8 cm in length. This down was located 
in the anterior portion and abdominal region of the venter. 
The humeral tract down was gray and occurred in the 
scapular and ulnar regions. Some down-like feathers grew on 
the manus and were attached to the not-yet-visible remiges. 
These structures were . slighty darker and more wiry in 
texture than was the typical down. 
The nestlings' skin was pink; both surfaces were 
similar in color. The transparent abdominal skin allowed 
one to see the underlying internal organs. The darkened 
orbital areas bulged and visible margins of the eyelids 
were apparent. The rictal flanges were white which 
contrasted with the bright yellow mouth-lining. 
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The nestlings begged with open mouths at any 
disturbance and often for no apparent reason. When gaping, 
the birds raised their heads straight-up and extended their 
necks as far as possible. They held this position until fed 
or fatigued. The nestling usually rested on its abdomen in 
a tucked fetal position. They could move with their legs 
and wings, and they grasped nesting material with their 
feet. The nestlings' soft peeping sounds could be heard 
prior to my opening the nest box. The peeping became 
intensified when the box's lid was opened and when the 
birds we r e handled. 
The nestlings' weight averaged 3.7 g and ranged from 
2.5 to 4 ~ 6 g. The culmen length averaged 0.29 cm (Table 3; 
Figs. 3 and 4). 
Day one. The birds were larger and fluffier on the 
dorsal surface. Yellow down grew on the crural and femoral 
tracts. Down on the crown was about 0.6 cm long, while the 
ventral down measured about 0.85 cm. 
The wings were darkened and scalloped along the inner 
margins, indicating the location of future remiges. The 
feet had a greater ability to grasp and hold onto nesting 
material when the birds were removed from the nest. 
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The birds' behavior changed slighty. The chief 
difference was their increased ambulatory abilities. The 
nestlings, when placed in my hand or on the balance's tray, 
easily crawled about. The young used their wings and feet 
for balance. On 15 May 1984., I found a nestling on the 
outer, nest-cup rim about 5 cm above its siblings. 
The nestlings' weight averaged 5.1 g and ranged from 
3.8 to 7.2 g. The culmen length averaged 0.35 cm. 
Day two. This day was marked with the appearance of 
remiges on some of the birds. These small, spike-like 
feathers had down attached to their distal ends. The down 
of the humeral and spinal tracts had lengthened to 1.0 cm. 
The spinal tract had bifurcated at the middorsal region, 
leading anteriorly to the capital tract. Down was reduced 
in the ventral and crural tracts, being replaced with 
small, unsheathed feathers. 
The birds peeped and begged indiscriminately. Their 
eyes were closed. The wings were a dark gray with the 
underlying bones visible as black ossicles. The birds still 
rested with their heads tucked under the enlarged abdomen. 
The uropygial gland and pygostyle were prominent. Balance 
and ambulatory capabilities were enhanced and nestlings 
could right themselves when placed on their backs. 
The nestlings' weight averaged 7.8 g and ranged from 
4.5 to 11.0 g. The culmen length averaged 0.38 cm ·, the 
chord length averaged 1.2 cm, and the seventh primary 
averaged 0.11 cm in length (Figs. 5 and 6). 
Days three and four. Sloughing-off of the down 
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feathers for many individuals was occurring. Some birds' 
skin color had changed to gray, while pink still existed in 
the apteria. The dark gray culmen had a black distal tip. 
Some nestlings' eyes were beginning to open; all 
individuals gripped well with their feet. The nestling 
would eliminate fecal sacs in the hand or onto the scale 
tray. 
On day 3, the nestlings' weight averaged 11.2 g and 
ranged from 6.3 to 14.4 g. The culmen length averaged 0.44 
cm, the chord length averaged 1.47 cm, and the seventh 
primary averaged 0.21 cm in length. On day 4, the 
nestlings' weight averaged 13.2 g and ranged from 7.7 to 
17.5 g. The culmen length averaged 0.49 cm, the chord 
length averaged 1.79 cm, and the seventh primary averaged 
0.44 cm i~ length. 
Day five. Unsheathed feathers grew into all pterylae. 
The yellowish ventral tract was divided at the femoral 
area. The numerous gray capital sheaths were losing down. 
The covert feathers had yellow and gray sheaths; the gray 
alula sheaths were approximately 0.5 cm in length. Sheaths 
of the rectrices on the ventral side were yellowish and 
brown. Rictal bristles were developing on some nestlings. 
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Eyes of the nestlings were open and the birds would 
open or shut their eyes adjusting to different light 
intensities. Peeping sounds were louder and gaping was 
observed when opening the nest box lid. Fecal sacs were 
produced . with more regularity. Balance and ambulatory 
developments had increased and individuals could hold their 
bodies upright for brief moments (Fig. 7). 
The nestlings' weight averaged 16.8 g and ranged· from 
9.0 to 21.4 g. The culmen length averaged · 0.56 cm, the 
• chord length averaged 2.40 cm, the seventh primary length 
averaged 0.81 cm, and the middle rectrix averaged 0.27 cm 
in length. 
Day six. 
I 
Some feather sheaths were fraying at their 
distal ends. Rictal bristle development was from the 
proximal to the distal areas along the culmen margins. Dow~ 
was reduced and the skin color changed from pink to gray. 
New yellow sheaths had developed on the femur. 
The nestlings could perch on the lip of the scale's 
tray. This was accomplished by pulling with their wings and. 
kicking with their feet as the birds crawled to the tray's 
lip. Once at the edge, the head and neck were raised, aided 
with the wings. The feet grasped the margin of the tray and 
wing movement was used for balancing. The nestlings' 
peeping notes were similar to the adult whip call. 
The nestlings' weight averaged 20~4 g and ranged from 
12.6 to 24.3 g. The culmen length averaged 0.63 cm, the 
chord length averaged 3.01 cm, the seventh primary length 
averaged 1.34 cm,. and the middle rectrix averaged 0.51 cm 
in length. 
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Day seven. Little changes in behavior . or development 
were noticed. The rictal bristle sheaths had opened, 
exposing these feathers. Yellow sheaths appeared around the 
cloaca opening. The abdomen was still bare; however, more 
yellow feathers were emerging on the venter and growing 
towards the midline. 
The nestlings' weight averaged 22.6 g and ranged from 
12.9 to 28.9 g. The culmen length averaged 0.72 cm, the 
chord length averaged 3.65 cm, the seventh primary length 
averaged 1.82 cm, and the middle rectrix averaged 0.80 cm 
in length. 
Day eight. All feather sheaths continued to fray and 
more down was sloughed-off. At least 5 of the 10 primaries 
were unsheathed, while all but the 2 middle rectrices were 
frayed. Exposed rictal bristles measured 0.2 cm in length. 
The nestlings' weight averaged 25.4 g and ranged from 
17.8 to 32.2 g. The culmen length averaged 0.75 cm, the 
chord length averaged 3.98 cm, the seventh primary length 
averaged 2.32 cm, . and the middle rectrix ~~eraged 1.02 cm 
in length. 
Days nine and ten. The remiges and rectrices showed 
considerable unsheathing. The nestlings' bodies were still 
covered with unsheathed feathers. Yellow feathers covered 
the ventral . area up to the thoracic region. In the gular 
region, the feathers were a light huffy-gray . . 
The birds were active when isolated, but passive when 
with their siblings. Nestlings answered the adult's whip 
with a similar call. Bill snapping occurred when handling 
the young or when the adults were nearby. 
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On day 9, the nestlings' weight averaged 26.7 g and 
ranged from 20.0 to 32.1 g. The culmen length averaged 0.80 
cm, the chord length averaged 4.87 cm, the seventh primary 
length averaged 2.90 cm, and the middle rectrix averaged 
1.48 cm in length. On day 10, the nestlings' weight 
averaged 28.5 g and ranged from 25.1 to 32.7 g. The culmen 
length averaged 0.85 cm, the chord length averaged 5.32 cm, 
the seventh primary length averaged 3.45 cm, and the middle 
retrix averaged 1.87 cm in length. 
Days eleven and twelve. The birds were well-feathered, 
and the wing coverts were unsheathed. The exposed portion 
of the seventh primary averaged 2.1 cm in length. The birds 
and the nest cup were covered with tiny flakes from the 
fraying sheaths. Down was almost absent. The ventral 
apterium . extended from the midabdominal region to the 
cloaca. The two-toned rectrices were rust and brown. The 
gular region was gray and the rictal flanges reduced in 
size. 
The nestlings grouped tightly in the nest cup. The 
birds clutched more of the nesting material with their toes 
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when removed from the box. Their per.ching ability was 
well-developed and they mounted easily on fingers, pencils, 
and the lip of the scale tray. The birds were active and 
capable of flying distances of up . to 1 m. The birds would 
escape from the hand unless handled with care and firmness. 
The nestlings' call was more similar to the adult alarm 
note; they continued to bill snap. The nestlings' average 
weight decreased at this age. This could possibly be due to 
the impending fledging or the incapability of the adults to 
meet the nutritional requirements. 
On day 11, the nestlings' weight averaged .28.3 g and 
ranged from 25.9 to 33.3 g. The culmen length averaged 0.88 
cm, the chord length averaged 5.78 cm, the seventh pri~ary 
length averaged 3.79 cm, and the . middle rectrix averaged 
2.19 cm in length. On day 12, the nestlings' weight 
averaged 27.5 g and ranged from 23.0 to 31.7 g. The culmen 
length averaged 0.95 cm, the chord length averaged 6.16 cm, 
the seventh primary length averaged 4.73 cm, and the middle 
rectrix averaged 2.51 cm in length. 
Days thirteen and fourteen. The nestlings' usually 
fledged on one of these days. The birds were covered 
entirely with feathers and the only remaining down was on 
the crown. Apteria occurred around the cloaca, in the 
axillary reoion and on the dorsum between the shoulder and 
b ' 
the brachium. The primary and secondary remiges were almost 
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completely unsheathed and the rectrices were unsheathed for 
about one-half of their lengths. 
The birds' call was more adult-like and bill snapping 
still occurred. Flight was well-developed and some birds 
flew away when processed. 
On day 13, the nestlings' weight averaged 27.9 g and 
ranged from 24.9 to 33.0 g. The culmen length averaged 0.98 
cm, the chord length averaged 6.39 cm, the seventh primary 
length averaged 4.50 cm, and the middle rectrix averaged 
2.63 cm in length. On day 14, the nestlings' weight 
averaged 26.4 g and ranged from 24.3 to 29.6 g. The culrnen 
length averaged 1.03 cm, the chord length averaged 6.54 cm, 
the seventh primary length averaged 4.66 cm, and the middle 
rectrix averaged 2.90 cm in length. 
Parental Care of the Nestlings 
I observed parental care of nestling Great Crested 
Flycatchers for 13 hours. Nine observation periods were at 
least 1 h long, while the others lasted between 15 and 45 
min. Taylor (1985) in 1985 observed 26.3 h of parental care 
of nestling flycatchers at a nest box at site 4. Taylor's 
observation periods lasted between 7 and 116 min, with 16 
periods of 1 h or longer. During all observations, the 
nestlings varied from 1 to 15 days old. 
31 
Brooding. The female Great Crested Flycatcher brooded 
the nestlings from the day of hatching until they were 5 
days old. Taylor (1985) observed 221 min of brooding in 925 
min of observation, over the 6-day period. During 165 min 
of observation on the day of hatching, the female brooded 
10 times (or once every 16.5 min) for a total of 60 min, an 
average of 6 min per brood. On day 1 of nestling 
development in 99 min of observation, the female brooded 3 
times (or once every 33 min) for a total of 20 min (mean = 
6.6 min per brood). On day 2 in 176 min of observation, the 
femal~ brooded 5 times (or once every 35 min) for a total 
of 54 min (mean= 10.8 min per brood). On day 3 in 105 min 
of observation, the female brooded 3 times (or once every 
35 min) for a total of 34 min (mean = 11.3 min per brood). 
On day 4, in 234 min of observation, the female brooded 3 
times (or once every 78 min) for a total of 33 min (mean = 
11 min per brood). On day 4 in 146 min of observation, the 
female brooded twice (or once every 73 min) for a total of 
20 min (mean= 10 min per brood). Brooding varied from 3 to 
25 min; the 26 broodings averaged 8.5 min. 
Adult visits to the nest. Adults made 372 trips to the 
nest during 39.31 h of observation. This equals 1 trip 
every 6.34 min or 9.46 trips per h. The adults fed the 
nestlings 294 (79.0%) . times during. the 372 trips. This 
equals 1 trip every 8.02 min or 7.48 trips per h. Mousley 
(1934), in 45 h of observation, reported 1 feeding trip 
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every 11.5 min or 5.22 trips per h. 
Regurgitation was not observed nor has it been reported 
in the literature. Both sexes fed the young. Of 239 feeding 
trips where . the sex was determined, the female fed 155 
(64.8%) times and the male 84 (35.1%). Initially, the 
female was the primary provider of food to the nestlings. 
Near the end of the nestling period, however, the male 
equaled the female in feeding the young. Mousley (1934) saw 
the female feed the young 118 (73.7%) times and the male 42 
(26.2%) times in 160 feeding trips. Adults usually were 
silent at the nest box after the young had hatched. This 
silence made it difficult to observe all visits made by the 
adults to the nest. As the young grew older the adults, 
especially the male, increased their vocalizations. 
The feeding adults arrived at the nest alone 232 
(69.6%) times, with its mate 93 (27.9%) times, and with 2 
flycatchers nearby 8 (2.4%) times. Behavior of the adult 
flycatchers when arriving to the nest box with food was 
typified by the following. The incoming adult flew to the 
nest and perched. In a few cases, the incoming adult 
approached the nest from the same direction; however, most 
birds varied their direction of approach. Both sexes 
usually used a favorite perch before entering the box to 
feed the young. Adults sat on these perches from less than 
1 to 10 or more min. Usually the adult left the perch and 
flew directly to the lower rim of the entrance hole. The 
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adult entered completely the nest box most of the time; 
less of ten only the head and neck was stuck inside the 
structure. Time spent inside the box varied from less than 
5 to 50 sec. The ,average duration for 24-timed feeding 
trips was 14.5 s. 
On a few occasions an adult flycatcher attempted to 
enter the nest box to feed the young while the other adult 
was inside. The male usually encroached upon the female. Of 
the 8 instances observed, only once did the female try to 
displace the male. The birds' behavior was typified by the 
following . . The incoming adult with food in its mouth 
perched near the nest, while its partner was inside the 
box. The intruding adult then flew to the hole, fluttered 
for a few seconds as it emitted a soft, twirl sound, and 
returned to its perch. After the attending adult left the 
box, the other adult fed the young. On . two occasions, the 
encroaching adult chased the exiting flycatcher in a close 
pursuit flight, low to the ground and in a loop fashion, 
until both birds were out of sight. Gabrielson (1915) 
observed similar events with a male flycatcher displacing 
the f~male in the nest cavity. 
The adults usually were quiet when departing from the 
nest box and nest tree after feeding the young. In most 
cases the adults flew immediately out of the box. On 
several occasions I observed the adults fly to the box lid 
and perch for up to 2 min before leaving the area. At a 
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nest box at site 1, which had the entrance hole enlarged by 
squirrels, the adults perched on the hole for up to 22 min. 
The modified hole allowed easier perching for the adults 
but it probably led to .predation of the nestlings, which 
disappeared on the ninth day of development. 
Elapsed time between visits to the nest, by either 
adult, varied from less than 1 to 20 min or longer. In all 
13 flycatcher clutches I observed, both adults raised the 
young. Berger (1966) reported on a nest where the male 
dissappeared during the incubation period and the female 
alone raised the nestlings. 
Fifteen times + observed the adult flycatcher to arrive 
at the nest with food and then eat the prey. This behavior 
occurred in both sexes. They never entered the nest box 
after ingesting the food. Mousley (1934) observed a male 
flycatcher for 4 h bring 4 butterflies to a nest, 2 of 
which the bird ate and 2 were given to the young. 
Food items. One-hundred and twenty-four prey items fed 
to the young were identified. Most were winged insects 
119/124 (95.5%). Prey were as follows: 65 dragonflies 
(Odonata); 10 crickets and 9 katydids (Orthoptera); 1 green 
stinkbug (Hemiptera); 5 beetles (Coleoptera); 5 moths and 3 
butterflies (Lepidoptera); 1 botfly, .1 blowfly, and 3 
unidentified flies (Diptera); 6 wasps (Uymenoptera); 9 
unidentified winged insects; 3 small unidentified insects; 
and 2 spiders (Arachnida). Taylor (1985) observed the adult 
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female to occasionally feed fruits of elderberry (Sambucus 
canadensis) and wild black cherry (Prunus serotina) to the 
nestlings that were 13, 14, and 15 days old. These were the 
only nonanimal foods brought to the nest. Gillespie (1915) 
and Mousley (1934) observed a white mulberry and Mousley 
(1934) reported a wild raspberry, respectively, fed to the 
nestlings. 
Nest sanitation. Fecal sacs were observed being removed 
from the nest 40 times; the nestlings were between 1 and 15 
days old. Adults flew low, 1-3 m above the ground, and out 
of sight when carrying the sacs. Each sex typically had its 
own specific direction of exit. Of the 32 removal trips 
where the sex was determined, the female removed fecal sacs 
23 (71.8%) times and the male 9 (28.1%). Twice an adult, 
perched on the box entrance, ate a fecal sac from nestlings 
that were 5 and 6 days old. I never saw accumulation of 
fecal sacs in the nests. Of 104 visits to the nest during 
the nestling period, only twice did I find a fresh fecal 
sac within the nest. Most insect wings, legs, and other 
parts not eaten by the nestlings were seen removed by the 
adults. 
Defense of the nesting area. Both adults defended the 
nesting area, particularly the nest box and tree, usually 
giving chase or physically striking the intruder. The male 
flycatcher was the more aggressive defender. Twice a Common 
Flicker (Colaptes auratus) was chased out of the nest tree 
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by an adult flycatcher. During one of these encounters the 
male, with crest erect, struck the flicker with his bill, 
causing feathers to fly. Other encounters were typified by 
the flycatcher flying towards the intruder, giving bill 
snaps and "wheep" calls while chasing the trespasser out of 
the nest tree. Birds chased from the nesting area were as 
follows: Red-bellied woodpecker (Centurus carolina); Downy 
Woodpecker (Dendrocopo~ pubescens); Blue Jay (Cyanocitta 
cristata); Northern Mockingbird (Mimus polyglottos); Brown 
Thrasher (Toxostoma rufum); European Starling (Sturnus 
vulgaris); Boat-tailed Grackle (Quiscalus major); Common 
Grackle (_g_. quiscula); and House Sparrow (Passer 
domesticus). A gray squirrel (Sciurus carolinensis) entered 
the nest tree at site 4 on several occasions. Taylor (1985) 
observed the adults chase, bill snap, and "whip" at the 
squirre~. The squirrel typically _paused briefly and flicked 
its tail several times before leaving the nest tree. 
One of seyeral examples of aggressive behavior towards 
an intruding Great Crested Flycatcher occurred at site 3 on 
11 June 1984. I was observing a pair of flycatchers feed 
their young when a third flycatcher perched near the nest 
tree. One of the parents was on the nest box lid and its 
mate was perched nearby. Within 30 s all 3 flycatchers lit 
in an orange tree, 15 m from the nest box. Immediately, the 
mated pair chased the intruder about 30 m to a (Prunus) 
tree, flying low to the ground. At the tree, the chase 
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continued in a spiralling fashion from the base to the top 
until I lost sight of them. Two min later, an adult 
flycatcher lit on the nest box lid and began calling. 
Another flycatcher, presumably the mate, arrived at the 
nest tree within 1 min and also called. This adult, with 
food in its bill, perched on the lid and then entered the 
nest box as its mate flew to the box lid. In a few seconds, 
the flycatcher inside the box stuck its head out of the 
hole, holding a fecal sac in its bill. Then a third 
flycatcher flew into the area. The flycatcher on the box 
lid swooped down and chased the intruder around the base of 
the nest tree and then to a nearby orange tree. The chase 
lasted about 30 sec and the def ending flycatcher physically 
struck the intruder twice. Another conflict occurred within 
the next 15 min, with one of the mated adults chasing the 
intruder a short distance, while the other mated flycatcher 
watched from a nearby perch. 
Hatching and Fledging Successes, Egg Predation, and Nesting 
Mortality 
Hatching success. Hatching success (i.e., number of 
eggs hatched per number of eggs laid) for 13 complete and 
incomplete clutches was 67.2% (41/61). In the 11 completed 
clutches, hatching success was 71.9% (41/57). Unhatched 
eggs resulted from the following causes: 7 were apparently 
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infertile, 3 were deserted before the clutch was completed, 
9 were taken by snakes (Elaphe), and 1 was destroyed by 
flying squirrels (Glaucomys). 
Most observations on hatching success in the Great 
Crested Flycatcher have been obtained from 1 or 2 nests. 
Bendire (1895) stated that it was not uncommon to find 
addled eggs in this species' nest. Of the 6 nests that had 
addled eggs, all but 2 of the eggs were removed from the 
nest before to the young fledged. The nest observed by 
Gabrielson (1915) had 5 of the 6 eggs to hatch; the 
unhatched egg was removed within 1 day of the others 
pipping. All 5 eggs hatched in the nest observed by 
Gillespie (1924). 
Fledging success. Fledging success (i.e., number of 
birds fledged per number of eggs hatched) for 9 clutches 
was 75.6% (31/41). In 8 clutches where fledging occurred, 
the success was 83.7% (31/37). The difference in these 2 
percentages was because the nestlings of 1 clutch were 
lost. Fledging success from individual clutches were as 
follows: 1 clutch with 0.0%, 1 clutch with 50.0%, 1 clutch 
with 66.6%, 1 clutch with 80.0%·, and 5 clutches with 
100.0%. 
Egg predation. On 29 April 1983, I observed a nest box 
at U.C.F. that contained one flycatcher egg. By the next 
visit on 7 May, flying squirrels had filled the box to the 
lid with spanish moss and pine fasicles, obscuring the 
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flycatcher's nest cup. I removed the squirrels and examined 
the nest. Eggs or egg fragments were not found. 
On 16 May 1983, I found a 1.3-m-long, yellow rat snake 
(Elaphe obsoleta quadrivittata) coiled in a box that 
contained a flycatcher nest when last visited. This box was 
at site 2 and located 2.9 m off the ground. Forced 
regurgitation proved that the snake had first swallowed the 
incubating adult and then all 4 eggs. The gut contents were 
collected and the snake was released. 
On 26 June 1984, at a 3.23-m-high nest box, I found a 
0.45-m-long corn snake (Elaphe guttata) coiled inside. The 
snake had swallowed the completed clutch of 5 eggs. The 
adult flycatchers were not observed or heard. 
Nestling mo~tality. Ten nestlings disappeared from 4 
nest boxes. In most instances, the smallest (i.e., lightest 
in weight) bird disappeared. 
On 27 May 1979, a nestling . was missing from a nest box 
at the U.C.F. site. The dead bird, covered with pine 
fasicles, was on the ground below the nest box. The 
nestling would have been 7 days old. Four days later at the 
same box, another dead nestling was in the nest cup. The 
11-day-old bird and nesting material were covered with 
ants. This clutch was also infested with (Protocallaphora) 
larvae. The larvae occurred at the bases of the flight and 
crown feathers and within the nostrils. Despite the pests, 
4 nestlings from this brood fledged. 
On 30 May 1980, another 11-day-old nestling flycatcher 
disappeared from another U.C.F. box and never was found. 
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The remaining 4 nestlings of that brood fledged. A similar 
event occurred at a U.C.F. nest box in 1984. On 22 May, 2, 
9-day-old nestlings were missing. Three days later, another 
nestling was gone from this nest box. The missing bird was 
never found; however, the remaining 3 nestlings fledged. 
In the 8 clutches where fledging . occurred, 14.6% (6/41) of 
the nestlings disappeared prior to fledging. 
On 21 May 1983, all 4 nestlings were missing from a 
nest box at U.C.F. The birds would have been 9 days old. It 
was not determined how the young disappeared, but predation 
was suspected. Hopkins (1968) reported . 5 Great Crested 
Flycatcher young eqten by a grey rat snake (Elaphe 
obsoleta). 
Parental Care of the Fledglings 
After fledging, the young and adults remained as a 
family group, staying in the nesting vicinity for up to 
three weeks. None of the birds however, were observed to 
return to the nest box. Vocalizations were typical for 
alarm purposes and for maintaining contact between the 
adults and young. During this time the adults provided food 
and defended the fledglings. Taylor (1985) observed a 
family group feeding several days on a wild black cherry. 
He also saw the adults physically attack several birds 
entering the tree, including the Red-bellied Woodpecker, 
Common Grackles, and Common Flicker. 
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SUMMARY 
A breeding biology study of the Great Crested 
Flycatcher was conducted from 1979 to 1984 in central 
Florida. Nest boxes were erected to facilitate observation 
of nestling development with minimal disturbance to the 
birds. 
Great Crested Flycatchers, a neotropical migrant, 
arrived on the study site in late M~rch. Nest construction 
began by the third week in April. The bulk of the nest was 
built within 3 days, although some material was added 
throughout the incubation period. Nests consisted of 2 main 
layers. All nests were built of dried floral materials and 
contained shed snake skin. 
Egg-laying commenced in late April and continued 
through midJune. Clutch size averaged 5.18 eggs. 
Incubation, which lasted 14 days was performed by the 
female. Average attentiveness during incubation was longer 
than that reported for the northern race. 
Asynchronous hatching was usually completed in 2 days. 
Adult females brooded the nestlings until day 5. Both 
adults fed the young. Food was primarily winged insects. 
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Both adults removed fecal sacs and actively defended the 
nesting area. 
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Hatching success was 67.2 %. Predation of eggs by 
snakes occurred twice. Fledging success was 75.6 % with 10 
young disappearing before fledging. 
Adults and fledglings remained in the nesting area up 
to three weeks after fledging. The adults fed and defended 
the young during this time. 
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Table 1. Nest box specifications and use by species 
Year Box# Species 
of 
Tree 
1979 
1980 
19 8 1 
1982 
1983 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
P. serotina 
&: 
P. 
p. 
virginiana 
~· 
palustris 
palustris 
!'...:. serotina 
P. serotina 
P. serotina 
P. serotina 
I:... serotina 
f..:. serotina 
.E.., serotina 
Q. ~· P: serotina 
P. palustris 
r. palust r is 
P. palustris 
P. palustris 
.Q..: virginiana 
P. palustris 
Q.: 2JL:. 
1 P. palustris 
2 SL. -2.£..: 
3 ~ virginiana 
4 P. clausa 
5 .Q...:. laevis 
6 JL. laevis 
7 P. clausa 
8 P. clausa 
9 ..9....:. laevis 
10 .E..:.. clausa 
11 P. palustris 
12 V: palustris 
13 SL_ laevis 
14 Q. laevis 
15 Q. laevis 
16 .TI: laevis 
17 .9...:. laevis 
18 L serotina 
DBH 
29.3 
35.0 
28.5 
30.2 
29.0 
20.6 
25.6 
28.0 
30.0 
27.7 
30.5 
26.6 
28.5 
31. 7 
29.5 
34.5 
28.0 
31. 5 
35.5 
30.2 
28.5 
30.3 
30.5 
29.7 
27.3 
37.0 
30.0 
30.5 
27.8 
25.0 
31.0 
31. 5 
29.5 
34.0 
33.0 
33.5 
30.3 
22.2 
29.7 
Box Compass Habitat GCF Gv Other 
Height Direction 
(in cm) (degrees) 
270 
313 
360 
310 
280 
312 
290 
310 
350 
300 
290 
280 
360 
350 
323 
410 
300 
290 
320 
310 
360 
261 
310 
290 
330 
350 
340 
270 
285 
270 
310 
290 
323 
330 
340 
350 
323 
255 
274 
170 
330 
010 
250 
010 
070 
190 
250 
150 
060 
170 
150 
010 
150 
270 
260 
210 
090 
290 
250 
010 
300 
340 
280 
270 
110 
130 
100 
090 
250 
200 
090 
270 
180 
260 
180 
190 
190 
108 
PPFW 
SPSB 
SPSB 
LPFW 
LPFW 
PPFW 
PPFW 
PPFW 
PPFW 
PPFW 
PPFW 
PPFW 
SPSB 
PPFW 
LPFW 
LPFW 
LPFW 
SHAN 
SPSB 
LPFW 
SPSB 
RESD 
RESD 
RESD 
SHAN 
SHAN 
SHAN 
SHSP 
SHSP 
SHAN 
SHAN 
SHAN 
LPFW 
SHAN 
SHAN 
SHAN 
SHAN 
SHAN 
FWBH 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
A(82) 
8(83) 
47 
Table 1. -- Continued. 
1983 
1984 
19 .E...:.. clausa 
20 P. clausa 
21 P. clausa 
22 L palustris 
23 ..E..:. palustris 
24 T. distichum 
25 P. palustris 
26 JI: bif lora 
27 .L serotina 
28 .fL nisra 
29 f..:. palustris 
30 P. serotina 
31 .Q.,:. ~ 
32 P. serotina 
33 P. palustris 
1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
P. palustris 
P. 
~ 
.Q.;. 
.Q..:. Q. 
~ 
lalu~tris 
aevis 
laevis 
laevis 
laevis 
laevis 
palustris 
P. palustris 
P. palustris 
L serotina 
P. serotina 
P. clausa 
P. clausa 
P. palustris 
P. clausa 
P. palustris 
P. palustris 
P. palustris 
Q. virginiana 
fi.s serotina 
f...:. palustris 
~~ 
JL:. §.E..: 
,SL_ nigra 
Q. ~· 
r. ;:>erotina 
24.3 
26.0 
30.2 
28.7 
34.4 
26.5 
33.7 
27.3 
40.5 
31. 8 
31. 0 
30.8 
28.5 
20.6 
30.2 
29.1 
30.3 
22.2 
30.3 
33.0 
34.0 
33.5 
29.1 
29.5 
31. 5 
29.7 
32.3 
26.0 
30.2 
34.2 
24.3 
34.4 
30.3 
33.7 
29.3 
27. 5 
30.3 
34.0 
28.5 
31. 8 
28.5 
40.5 
263 
240 
315 
300 
290 
310 
345 
290 
370 
240 
260 
306 
360 
312 
300 
335 
261 
255 
323 
340 
330 
350 
335 
323 
290 
274 
320 
240 
315 
380 
263 
290 
320 
320 
280 
290 
342 
330 
285 
240 
360 
370 
220 
030 
100 
260 
147 
350 
120 
230 
200 
190 
270 
130 
010 
070 
050 
360 
300 
190 
190 
260 
180 
180 
360 
270 
090 
108 
070 
030 
100 
200 
220 
147 
240 
010 
080 
310 
330 
060 
260 
190 
010 
200 
SPSB 
SPSB 
SPSB 
SHAN 
SHBH 
CYPD 
LPFW 
GSWL 
PPFW 
SPSB 
LPFW 
PPFW 
SPSB 
PPFW 
PPFW 
LPFW 
RESD 
SHAN 
SHAN 
SHAN 
SHAN 
SHAN 
LPFW 
LPFW 
SHAN 
FWBH 
PPFW 
SPSB 
SPSB 
SPSB 
SPSB 
SHBH 
SHSP 
SHAN 
SHAN 
ORGV 
ORGV 
SHAN 
LCTN 
SPSB 
SPSB 
PPFW 
x 
x 
x 
x 
x 
(2) 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
C(83) 
D 
r; 
F 
c 
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Table 2. Attentiveness of female during incubation period. 
Date Day # Observation Minutes Minutes Total Precent of 
period on nest off nest minutes Attentiveness 
9 May Day 0 1131-1150 19 13 32 59.0 
1203-1221 18 30 48 37.5 
1257-1314 17 17 34 50.0 
1331-1355 24 24 
1748-1816 27 27 
10 May Day 1 0807-0817 10 15 25 40.0 
0836-0925 48 48 
1340-1408 27 13 40 67.5 
1421-1456 25 25 
11 May Day 2 0706-0800 53 18 71 74.6 
0818-0915 56 56 
1040-1155 70 30 100 70.0 
1220-1306 38 08 46 82.6 
14 May Day 5 0651-0754 63 21 84 75.0 
1805-1837 30 28 58 51. 7 
15 May Day 6 0655-0755 60 18 78 76.9 
0813-0842 29 18 47 61. 7 
0900-1020 45 35 80 56.2 
1359-1422 23 14 37 62.1 
1435-1451 15 25 40 37.5 
1516-1537 21 21 
18 May Day 9 1255-1333 34 34 
1433-1559 52 52 
20 May Day 11 0635-0728 35 35 
TOTALS: 839 303 1142 
AVERAGE: 34.9 20.2 
Table 3. Mean weight and growth parameters of nestling 
Great Crested Flycatchers. 
n T rn R 
DAY 0 
weight(g) 43 156.7 3.7 2.5-4.6 
culmen(cm) 36 10.61 0.294 0.20-0.38 
cord(cm) 14 12 . 1 0.86 0.77-0.96 
7th primary(cm) 
rectrix(cm) 
DAY 1 
weight 40 203.1 5.0 3.8-7.2 
culmen 32 11.22 0.35 0.29-0.40 
cord 15 16.47 1.09 0.85-1.90 
7th primary 
rectrix 
DAY 2 
weight 39 305.3 7.8 4.5-11.0 
culmen 36 13.83 0-. 38 0.30-0.50 
cord 16 19.21 1.20 0.97-1.38 
7th primary 13 1.44 0.11 0.02-0.25 
rectrix 6 0.62 0 .10 0.09-0.14 
DAY 3 
weight 36 403.3 11. 2 6.3-14.4 
cul men 35 15.43 0.44 0.34-0.50 
cord 21 30.94 1.47 1.14-1.81 
7th primary 33 7.04 0.21 0.03-0.40 
rectrix 5 0.27 0.05 0.02-.07 
DAY 4 
weight 30 396.1 13.2 7.7-17.5 
culmen 28 13.97 0.49 0.40-0.57 
cord 21 37.72 1.79 1.30-2.14 
7th primary 28 12.41 0.44 0.18-0.72 
rectrix 10 1. 01 0 .10 0.07-0.14 
DAY 5 
weight 36 607.8 16.9 9.0-21.4 
culmen 35 19.67 0.56 0.44-0.71 
cord 26 62.46 2.40 1.59-3.00 
7th primary 35 28.53 0.81 0.20-1.26 
rec tr ix 25 6.86 0.27 0.06-0.53 
50 
51 
Table 3 . C on t i ·nu e d . 
DAY 6 
weight 38 776 20.4 12.6-24.3 
culmen 37 23.32 0.63 0.50-0.74 
cord 26 78.31 3.01 2.05 - 3.82 
7th primary 37 49.79 1.34 0.73-1.95 
rectrix 25 12.91 0.51 0.18-0.92 
DAY 7 
weight 40 905.1 22.6 12.9-28.9 
culmen 39 28.04 0.71 0.53-0.85 
cord 26 94.88 3.65 2.56 - 4.33 
7th primary 39 71. 13 1.82 0.78-2.52 
rec tr ix 26 20.83 0.80 0.33-1.23 
DAY 8 
weight 31 787.9 25.4 17.8-32.2 
culmen 28 21.07 0.75 0.60-0.97 
cord 18 71.68 3.98 3.14-4.95 
7th primary 30 69.86 2.32 1.40-3.17 
rectrix 17 17.35 1.02 0.47-1.69 
DAY 9 
weight 27 722.7 26.7 20.0-32.1 
culmen 31 24.96 0.80 0.66-0.90 
cord 18 87.67 4.87 4.32-5.46 
7th primary 31 89.93 2.90 1,99-3.90 
rectrix 18 26.73 1.48 0.72-2.18 
DAY 10 
weight 23 655.9 28.5 25.1-32.7 
cul men 25 21.17 0.84 0.73-0.90 
cord 17 90.48 5.32 4.42-5.80 
7th primary 25 86.42 3.45 2.85-4.19 
rectrix 17 31.75 1.86 1.14-2.50 
DAY 11 
weight 23 650.8 28.2 25.9-33.3 
culmen 23 20.43 0.88 0.80-0.95 
cord 16 92.56 5.78 5.10-6.37 
7th primary 23 85.92 3.73 3.18-4.38 
rectrix 16 35.06 2.19 1.64-2.67 
52 
Table 3 . -- Continued. 
DAY 12 
weight 22 604.7 27.4 23.0-31.7 
culmen 23 21.83 0.94 0.85-1.09 
cord 18 110.98 6.16 5.46-6.68 
7th primary 22 93.16 4.23 3.50-5.00 
rec tr ix 16 40.21 2.51 1.87-3.30 
DAY 13 
weight 17 475.2 27.9 24.9-33.0 
culmen 17 16.66 0.97 0.87-1.09 
cord 13 83.05 6.38 5.73-6.75 
7th primary 16 72.03 4.50 4.00-5.14 
rec tr ix 9 23.72 2.63 2.10-3.44 
DAY 14 
weight 7 185.0 26.4 24.3-29.6 
culmen 7 7.22 1.03 0.87-1.13 
cord 4 26.16 6.54 6.07-7.14 
7th primary 7 32.63 4.66 4.43-4.86 
rec tr ix 2 5.80 2.90 2.66-3.14 
n = Sample size. 
T = Total. 
m = Mean. 
R = Range. 
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Fig. 1. The study area. Triangles indicate study sites 
and . circles indicate major highways. 
54 
kHz 
0 ,......, 00 
<::::> 
..... 
--i .)·-~' 
$ 
rn 
z 
Cf) 
rri 
("') 
0 
z 
0 
.-(./) 
,......, _ 
Fig. 2. "Wheep" call of the adult Great Crested Flycatc he r . 
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Fig. 4. Mean daily culmen length of nestling Great 
Crested Flycat~hers. 
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Fig. 5. Mean daily chord length of nestling Great 
Crested Flycatchers. 
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Fig. 6. Mean daily seventh primary length of nestling 
Great Crested Flycatchers. 
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Fig. 7. Mean daily middle rectrix length of nestling 
Great Crested Flycat~hers. 
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